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Abstract
Objectives: The focus of this study is on anthropometric characteristics of footballers in the Republic
of Macedonia, and the aim is to provide normative data for selected anthropometric parameters for
adult male footballers in our country.
Material and method: The study included eight hundred (800) adult male footballers, aged 24.06 +
4.8y (age range 18-35y), who have undertaken routine sport medical examinations over a ten-year
period. The football players were divided into six age — specific subgroups ("up to 20"; "up to 22";
"up to 24"; "up to 26"; "up to 28" and "over 28" years). Anthropometric measurements were made by
Matiegka’s protocols and body composition components were determined.
Results: Average values of body height (178.8 = 6.7 cm), body weight (77.72 + 7.9 kg), lean body
mass (66.21 + 6.36 kg), body components ( MM% = 53.04; BM% = 17.15; FM% = 14.7%) and a
large series of anthropometric measurements which define the footballers’ anthropometric dimen-
sions were obtained. The distribution of the adipose tissue regarding the body and limbs showed that
the skinfolds were thickest on the lower limbs and thinnest on the arms.

Conclusions: The adult football players in Republic of Macedonia were insignificantly variable in
height and body mass from their counter parts from European and American teams. The football
players up to 20 year, who played in the senior national football league were lighter and smaller than
their older colleagues. The football players aged from 20 to 35 years were insignificantly variable in
height, body mass, and anthropometric dimensions of limbs and trunk.
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sical characteristics of athletes in the field of
sports science which targets improvement of

Introduction
Football is the most popular game in the

world, which is the reason why enormous num-
ber of athletes, male and female, young and
adults, amateurs and professionals participate
in this sport. Besides fitness and the technical
skills of the footballers, anthropometric indica-
tors and body composition play an important
role in successful performance [1]. Anthropo-
metry has been widely applied in a broad range
of disciplines, such as ergonomics and health
sciences. Because of its convenience, anthropo-
metry has also been used to understand phy-

athletic performance [2]. The assumption that
anthropometric parameters have an impact on
the physical components of footballers’ perfor-
mance has been thoroughly investigated [3].
The reported results provide evidence for
sports officials (coaches, managers) as well as
for football players about the importance of
anthropometry [4].

A footballer is expected to have certain
morphological and physiological attributes in
order to make a continuous and successful ca-
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reer. A significant correlation between body
mass, muscle mass and work-rate profile has
been established [5]. Studies with young foot-
ballers have indicated that age and physical
characteristics are important indicators in iden-
tifying talented players and selection for the
game [6]. It is not necessary for the players to
possess outstanding characteristics in strictly
defined areas of physical skills, but it is essen-
tial for them to show reasonably high characte-
ristics in all areas [7]. There are trends towards
more systematic training and selection which
influence the anthropometric profiles of players
who compete at the highest level [8].

Despite the recognition of the importance
of anthropometric parameters for the process of
selection and training of football players, there
is a lack of precise and accurate published in-
formation on the anthropometric characteristics
of athletes, especially footballers in the natio-
nal league in our country. Moreover, there is a
lack of comparative studies of anthropometric
properties between Macedonian athletes and
athletes from other countries. This study was
designed with the aim of revealing some of the
vast data of anthropometric parameters, which
exists in the Laboratory of functional testing in
Department of Physiology and Anthropology at
the Medical Faculty in Skopje.

The aim of this paper was to determine
the morphological characteristics and body
composition of footballers who play in the first
league clubs in the Republic of Macedonia and
to identify possible differences in the examined
characteristics related to age. The primary pur-
pose of this study was to determine the norma-
tive values for anthropometric parameters and
body composition components of adult male
Macedonian footballers. The results of this stu-
dy could provide useful information for sports
officials in order to create a successful training
model for their football players and to identify
young talented players.

Methods

The study was performed in the Labora-
tory of Functional Testing, Department of Phy-
siology and Anthropology at the Medical Fa-
culty in Skopje, where all athletes in the Re-
public of Macedonia are obliged to have regu-
lar sports medical health check-ups at least two
times per year.

The current investigation involved an
analytic-comparative design to evaluate the an-

thropometric characteristics of the First Divi-
sion football players. The data from footballers
who have played in the first national league
and have undertaken routine sports medical
examinations over the ten-year period (2000—
2010) were analysed in this study. Prior to the
initiation of the tests the purpose and proce-
dures were explained to all the footballers.
Data were confidential and data protection was
observed.

Participants

The study involved eight hundred (800)
male Macedonian national league club footbal-
lers, age range from 18 to 35, mean age 24.06 +
4.41 years. The participants were divided into
six (6) different age-specific subgroups: "up to
20" (n = 130); "up to 22" (n = 120); "up to 24"
(n=120); "up to 26" (n = 140); "up to 28" (n =
135); and "over 28 years" (n = 155).

Anthropometric procedure

Body composition was assessed using the
anthropometric measurement protocol by Ma-
tiegka. Besides the standing height and weight
anthropometric parameters, limb circumferen-
ces (upper arm relaxed and flexed, forearm,
thigh and calf), limb diameters (wrist, elbow,
ankle and knee) and seven skinfolds (biceps,
triceps, forearm, subscapular, thigh, calf, sup-
railiac) were also measured in this study. Parti-
cipants’ height was measured to the nearest 0.1
cm with a fixed stadiometer (Holtain Ltd., Cry-
mich, U.K.), body weight to the nearest 0.1 kg
using the SECA beam balance (Seca, Ham-
burg, Germany). Harpenden skinfold caliper
(British indicators Ltd., Luton) was used to
take skinfold thickness with 0.1 mm accuracy
and the ankle diameter was measured using a
Vernier caliper. Elastic tape was used to take
circumferences with 0.01 accuracy.

An anthropometry expert performed the
anthropometric measurements according to the
guidelines of the International Society for the
Advancement of Kinanthropometry. Personal
information of the participants (full name, date
of birth, activity record) as well as anthropome-
tric data were filled in on special forms. All

measurements were performed on the right side
of the body.

Statistical Analyses
Statistical analysis of the obtained results
was made using the statistical program for
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Windows, STATISTICA 7.1. Descriptive sta-
tistics including mean values, standard devia-
tion, and + 95 confidence interval, minimum
and maximum values were used for series with
numerical attributes. Analysis of variance was
used (F; p) for inferential statistics. The signifi-
cance level was set at p < 0.05.

Table 1

Results

The descriptive statistics of the cohort (N =
800) for the general parameters (age, height,
weight) and body mass components is shown in
Table 1. The descriptive statistics of all the par-
ticipants for various anthropometric variables
(four diameters of joints, five circumferences of
limbs and seven skinfolds) are shown in Table 2.

Physical characteristics and body mass components of Macedonian National League club footballers

Mean C_()9115fj1(()18(1)2:6 Cf;l ? ggl(}/:e Minimum Maximum St dev

Age 24.06 23.77 24.38 18 35 4.08

Height ( cm) 178.8 178.00 178.78 161.00 193.5 6.7

Weight ( kg) 77.73 74.72 75.74 57.0 101.0 7.87

LBM 66.21 63.80 64.63 50.18 84.58 6.36

MM% 53.08 52.86 53.22 48.13 60.18 2.43

BM% 17.01 17.21 17.38 14.37 21.71 1.23

FM% 14.76 14.44 14.72 11.82 19.38 1.43
Table 2

Various anthropometric parameters of Macedonian National League club footballers
Mean Cf)9n ;Tlggize C_f_); Sﬁ’ gs(e)l(}/ze Minimum Maximum St dev

DIAMETERS (mm)
wrist 56.61 5591 56.34 47.00 77.00 4.07
elbow 79.97 78.70 79.50 61.00 98.00 5.95
knee 101.15 100.61 101.21 90.00 115.00 4.37
ankle 75.52 74.54 75.10 64.00 97.00 4.40
CIRCUMFERENCES (mm)
Upper arm relaxed 285.62 278.47 281.05 185.00 350.00 17.36
Upper arm flexed 314.97 307.84 313.72 265.00 515.00 57.8
forearm 264.32 260.28 262.35 210.00 310.00 15.5
thigh 5717.6 564.95 570.17 470.00 660.00 30.04
calf 381.42 374.79 377.89 265.00 565.00 19.7
SKINFOLDS (mm)
biceps 4.27 3.81 5.34 2.4 12.6 1.11
triceps 7,88 7,63 8,24 3.0 20.3 2.49
forearm 4.93 4.79 4.92 2.6 11.3 1.27
sub scapular 10.86 9.99 10.35 3.2 23.3 2.79
Front thigh 12.77 11.89 12.43 4.3 38.0 5.4
Calf back 7.00 7.30 7.66 2.6 18.9 243
Suprailiac 8.12 7.07 7.57 2.6 29.6 4.69

Mean values (and SD) for physical charac-
teristics and body mass components of football
players for different age-specific subgroups are
shown in Table 3. There was no significant diffe-
rence in body height between different age-spe-
cific subgroups. The body mass showed an in-
creasing trend with advancing age with statisti-
cally significant difference between age sub-
groups (p < 0.005). There was a significant diffe-
rence in body mass/weight between different age

subgroups, for F = 18.81 and p < 0.001. The yo-
ungest group had a significantly lower body we-
ight than all other age subgroups. The relative
muscle mass (component) was similar in all gro-
ups. The relative bone mass (BM%) was signifi-
cantly higher in the subgroups aged "up to 20"
and "up to 22" compared to other age-specific
subgroups. The relative fat mass (FM%) was
significantly lower in those two groups compared
to other subgroups.
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Table 3

Comparison of physical characteristics and body mass components of Macedonian National League club footballers
between different age-specific subgroups [Mean (SD)]

groups Up to 20 Up to 22 Up to 24 Up to 26 Up to 28 Over 28

Age (year) 18.27 (0.68) | 20.45 (0.5) 22.57 (0.5) 24.51 (0.5) 26.54 (0.5) | 30.63 (2.51)
Height (cm) | 178.14 (6.2) | 178.71 5.85) | 178.61 (6.15) | 178.78 (5.81) | 178.78 (5.79) | 178.8 (6.42)
Weight (kg) | 72.58 (7.75) | 73.85(7.19) | 75.88*(7.58) | 76.25* (7.56) | 77.30% (7.30) | 77.73* (7.87)
LBM 62.23(6.4) | 63.28(5.8) | 64.67 (6.00) | 64.86(5.99) | 65.97 (5.66) | 66.21 (6.36)

MM% 52.21(3.64) | 53.36(1.88) | 53.05(2.5) | 53.19(2.84) | 53.41(3.33) | 53.08 (2.43)

BM% 17.78 (1.29) | 17.42(1.19) | 17.23(1.21) | 17.06 (1.31) 17.02 (1.28) | 17.01 (1.23)

FM% 142 (1.72) | 14.20(1.41) | 14.7(1.66) | 14.81 (1.56) 14.6 (1.19) | 14.76 (1.43)

£ Significantly higher than up to 20

Mean values (and SD) for diameters, cir-
cumferences and skinfolds for the different
age-specific subgroups of football players in
our participants are shown in Table 4. The dia-
meter of the wrist (ANOVA: F =4, 41, p <

Table 4

0,001) and the diameter of the ankle (ANOVA:
F =6.74, p <0.001) were significantly different
among the age-specific subgroups. There was
no difference in the diameters of the elbow and
the knee among the age-specific subgroups.

Comparison of various anthropometric parameters of Macedonian National League club footballers

Up to 20 Up to 22 Up to 24 Up to 26 Up to 28 Over 28
DIAMETERS (. mm)
wrist 55.72 55.27 56.02 55.97 56.53 56.91*
elbow 77.89 78.64 79.64 79.56 79.29 79.9
knee 100.25 100.51 101.03 100.85 101.43 101.37
ankle 73.63 74.64 74.88 75.05 75.31* 75.75*
CIRCUMFERENCES (mm)
upper arm relaxed 267.64 277.56° | 281.48°* 282.41°% 285.55% | 286.57°
upper arm flexed 299.45 309.67 313.44 307.48 319.43% | 31836°
forearm 251.95 259.83* | 262.33°F 263.83 % 266.755 | 265.97"
thigh 550.16 564.6* 571.23* 569.54 * 576.43*% | 571.57°F
calf 367.60 372.11 376.40 379.59 £ 381.36°% | 381.70°F
SKINFOLDS (mm)
biceps 4.49 3.88 4.01 4.19 6.6 4.29
triceps 8.08 7.34 8.03 8.27 7.67 7.92
forearm 4.98 4.54 4.68 4.75 4.92 4.93
subscapular 9.17 9.53 10.45 10.55 10.51% 10.84*
Front thigh 11.66 11.14 12.18 13.0 11.65 12.66*
Calf back 7.73 7.23 791 7.56 7.12 7.25
Supra-iliac 6.65 7.14 7.18 7.58 7.25 797"

£ Significantly higher than in the subgroup aged up to 20;
* significantly higher than in the subgroup aged up to 22

The analysis of the limb circumferences
showed that there were significant differences
in all measured circumferences between age-
specific subgroups of football players. The yo-
ungest football players ("up to 20") showed
significantly smaller upper arm circumference
compared to players from other age-specific
subgroups (p < 0.001). The differences of this
parameter within the other subgroups were not
significant (p > 0.05). The circumference of

flexed upper arm was significantly larger (p =
0.002) only in players from the "over 28" sub-
group, compared to the players from the "up to
20" subgroup.

The forearm circumference was signifi-
cantly smaller in the youngest subgroups ("up
to 20" and "up to 22") compared to others (p <
0.001). There was no difference regarding this
parameter among other age-specific subgro-
ups.
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The football players younger than 20
years had significantly smaller circumferences
of thigh and calf compared to other age sub-
groups (p < 0.001). There were no differences
regarding these parameters of the lower limb
among the other five subgroups.

The analysis of the skinfolds measured at
seven landmarks showed that there were signi-
ficant differences between the six age-specific
subgroups of football players in our participants
regarding several parameters. The skinfold of
the forearm (ANOVA: F = 2.35 p = 0.04), the
subscapular skinfold (F = 10.89 p < 0.001), the
thigh skinfold (F = 2.60 p = 0.02) and the sup-
railiac skinfold (F = 2.58 p = 0.03) were signi-
ficantly different between the six subgroups.
The other three parameters (skinfolds of bi-
ceps, triceps and the calf) were similar in all fo-
otball players (p > 0.05).

Discussion

The studies published in the field of ant-
hropometry including football players are very
often conducted on elite level players, or they
compare the results between elite and non-elite
players. A valuable aspect of the present study
is that the anthropometric investigation was
performed on a very large group of non-elite
but high level football clubs. The results of this
study can serve as normative data for compa-
rison of the anthropometric examination of
adult football players in our country.

The age of the football players in the
study covers a wide range (18-35 y). The mean
age of players was similar to the studies from
Turkey (24.1 years) and South America (24.2
years), but it was smaller than the mean age
(26.4 years) of soccer players in four high level
European Leagues (English, Italian, German
and Spanish League) [5, 9, 10].

The comparison of the anthropometric
features of footballers from different countries
shows national variations, Table 5. The mean
values of body height and body weight in
Macedonian football players were higher than
those in Asian counterparts, but were similar to
the values of the European and the American
teams [11]. The height and weight of Japanese
national squad members were smaller (175.3
cm; 69.7 kg) [12] than the average height of the
Macedonian adult football population. The
footballers from the Indian national team were

shorter than their siblings from Europe, (171.6
cm; 64.4 kg) and from the footballers of the
Australian National league (179.1 cm; 69.7 kg)
[13]. There are inconsistent data on the phy-
sical characteristics of football players in the
First English league. White et al. reported that
the average height and weight of football pla-
yers were 180.4 cm and 76.7 kg, respectively,
while according to Williams et al. (1973) they
were smaller and lighter (174.6 cm; 69.4 kg)
[14, 15]. Italian professionals were 177.2 cm
high and weighed 74.4 kg, and Hungarian foot-
ballers were 176.5 cm tall and weighed 70.5 kg
[16, 17]. Footballers from the American Natio-
nal Team were 178 cm tall and 77 kg heavy
[18]. The stature and body mass of players at
the Copa America, Championships in Uruguay
reported by Rienzi were 1.77 m and 76.4 kg,
respectively [5]. Elite adult soccer players have
an average height of 182—186 cm and a weight
of 75-80 kg; these findings have been made in
Danish, Italian and German players [1]. The
comparison of morphological properties betwe-
en Macedonian footballers and footballers from
neighboring countries (Croatia and Serbia)
shows that Macedonian footballers are 2 cm
shorter on average than Croatian and Serbian
footballers, while the body weight is almost
identical (77.6 kg and 77.4 kg) [19, 20].

The Macedonian adult footballers sho-
wed particularly similar morphological charac-
teristics with their Croatian counterparts. Their
body mass (77.6 kg), lean body mass (66.3 kg)
fat tissue (14.7% vs. 14.9%), knee diameter
(100.9 vs. 100 mm) and elbow diameter (78 vs.
72 mm) were almost identical. The Macedo-
nian and Croatian football players showed
small differences between the upper and lower
parts of the upper limb: upper arm circumfe-
rences (285 mm vs. 292 mm) regarding fo-
rearm (264 mm vs. 264 mm). The circumferen-
ces of legs were significantly higher in the
upper part, thigh (577 mm vs. 577 mm), than
calves (381 mm vs. 389 mm) [20].

The anthropometric characteristics were
compared between six (6) age categories in our
study. The average body height of footballers
from different age-specific subgroups was
similar. The footballers from the three oldest
age subgroups had the same average body
height, which confirms the completion of the
growing process by reaching the final body
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height at the age of 26 years. The footballers
from the youngest subgroup (up to 20) were
significantly lighter than the footballers from

Table 5

other age sub-groups, but their lean body mass,
muscle mass and fat mass were insignificantly
lower than those in the other subgroups.

Comparison of general anthropometric parameters of Macedonian National League club footballers and football
players from other countries

References Nationality Age Height (cm) Weight (kg) | Body fat percent

9 Turkish 24.01 178.4 76.1 -

5 South American 26.1 177 76.4 10.6

5 English 24.7 179 77.6 16.2

10 Germany 25.8 183 77.5 13.7
12 Japanese - 175.3 69.7 -
13 Indian - 171.6 64.4 -
13 Australian 24.8 179.1 69.7 -
14, 15 English 25.1 180.4 74.4 -
16, 17 Hungarian - 176.5 70.5 -
18 American - 178 77 -
1 Danish - 179 72.1 -

19 Croatian 23.2 180.6 77.6 14.9

20 Serbian 23.8 181.9 77.4 10.8

The comparison of diameters of the four
ankles in different age-specific subgroups sho-
wed that only the oldest subgroup ("over 28")
had larger diameters of the wrist and the ankle
than the youngest subgroup ("up to 20"). Alt-
hough the relative bone component (expressed
in%) was significantly higher in the youngest
subgroup ("up to 20") compared to the oldest
subgroup ("over 28"), the absolute bone com-
ponent (expressed in kg) was higher in the ol-
dest subgroup.

The youngest subgroup had smaller limb
circumferences compared to all other age gro-
ups. Although the difference between the cir-
cumferences of various parts of the limbs were
insignificantly different in the subgroups aged
"up to 22", "up to 24", "up to 26", "up to 28",
and "over 28", there was an obvious trend of
increment of volume of limbs with age, espe-
cially up to the age of 28 years. The muscle
mass, which was derived from the measured
circumferences, was also insignificantly smal-
ler in the youngest footballers compared to all
other subgroups.

The thickness of the skinfolds is impor-
tant for the assessment of the size of body fat
mass. The thickest skinfolds, which represent
the largest amount of subcutaneous adipose tis-
sue in all age-specific subgroups, were found in

the front thigh and on the subscapular measu-
ring point. The thinnest amount of subcuta-
neous adipose tissue was measured on the bi-
ceps measuring point (on the front side of the
upper arm). If we compare the distribution of
adipose tissue regarding the body and limbs in
our football players, it could be inferred that
the skinfolds were thickest on the lower limbs
and thinnest on the arms. The percentage parti-
cipation of adipose tissue in the body mass of
footballers in different age-specific subgroups
was similar, although a slight increase of the
percentage related to age was obvious.

Reports regarding certain anthropometric
parameters (diameters, circumferences and skin-
folds) in adult footballers are rare in the lite-
rature. The comparison of our results with the
data of Gil et al. regarding anthropometric
parameters of young adult Spanish footballers
showed that young Spanish footballers had
larger upper arm (30.57 cm), larger thigh (56.6
cm) and larger calf (37.7 cm) circumferences
than our footballers at the same age up to 20
years [21]. The data on the diameters of the
joints was not substantially different from our
data for the same age, except for the diameter
of the elbow which was 10 mm smaller in Spa-
nish footballers than that in our participants.
The thickness of the skinfolds showed similar
values, with the thickest skinfolds on the thigh
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and the subscapular measuring point in both
compared samples.

The comparison of the anthropometric
data of all the participants in our study with the
Turkish national football players showed that
football players from Turkey had bigger upper
arm girth (31 cm) and almost the same calf
girth (37.58 cm). They also had very similar
mean values of triceps (7.88 mm) and subsca-
pular (10.65 mm) skinfolds, but significantly
thinner suprailiac skinfold (5.34 vs 7.33 mm)
[9]. German amateur soccer players also had
bigger arm, calf and thigh girth than Macedo-
nian sub-elite players [22]. Brazilian profes-
sional soccer players, aged 22.7 years, showed
the thickest skinfold at the horizontal abdo-
minal and suprailiac sites (13.5 mm), subscapu-
lar (11.5 mm) and thigh (10.1 mm) versus data
of the thickest skinfold at thigh and subsca-
pular point in our study [23].

The intergroup variability of anthropo-
metric measures regarding football players’ age
showed that only young adult players (up to
20) differ in some parameters from other pla-
yers. The differences among other age sub-
groups were so insignificant that it could be
concluded that footballers older than 20 years
of age are a homogenous group regarding the
majority of anthropometric parameters (diame-
ters, circumferences, and skinfolds). The obtai-
ned average values for the cohort (18-35y)
could be used as normative data for adult male
footballers in our country.

Conclusions:

Anthropometric characteristics of foot-
ballers may be indicators of the level of phy-
sical fitness of an athlete and therefore anthro-
pometric examination is an important segment
of the athlete’s physical examination. The
youngest subgroup of footballers (aged up to
20 years) showed significantly different values
for the majority of the parameters compared to
older footballers. The differences in anthropo-
metric parameters were insignificant among
other age-specific subgroup, which showed the
homogeneity of the football players’ popula-
tion older than 20 years regarding these para-
meters. The results obtained could serve as nor-
mative anthropometric values for regular sport
medical examinations of footballers in our
country. These results could also be used as a

template for the purpose of comparison of

anthropometric and functional features between

adult footballers of similar level from different
countries.
Key points:

e The adult football players in the Republic of
Macedonia were insignificantly variable in
height and body mass compared with their
counter parts from European and American
teams.

o The football players up to 20 years old who
played in senior national football league
were lighter and smaller than their older
colleagues.

e The football players aged from 20 to 35
years were less variable in height, body
mass, and various anthropometric dimen-
sions of limbs and trunk.

o The distribution of adipose tissue regarding
the body and limbs showed that the skin-
folds were thickest on the lower limbs and
thinnest on the arms.
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Pesume

AHTPOIIOMETPUCKHA TAPAMETPH
KAJ ®YIBAJIEPU HA CEHUOPCKA
JIMT'A BO PEIIYBJIMKA MAKEJJOHUJA

Jacmuna IlnynueBuk-I'1uropocka,
Jlupuja TonopoBcka, bern JlejanoBa,
Becena Majiecka, Cambba MaH4eBCKa,
Caob6onan Hukonuk

HucTutyT 3a Qu3HoIorija u aHTPOIOJIOTHja,
MenumuHaCcKkH daKynTeT, YHUBEp3uTeT ,,CB. Kupun
u Meroauj“, Ckomje, P. Makenonuja

Ilenu: YcmexoT BO CIOpTCKara H3Beada €
TECHO TIOBp3aH cO (hu3WYKaTa cocTojbéa Ha crop-
TucTUTE. BO mpolieHa Ha (PU3UYKUOT CTATyC OCBEH
¢usnonomkuTe W (QUTHEC-TApaAMETPUTE 3HAYAjHO
BJIMjaHUE UMaaT U aHTPOTIOMETPUCKUTE MapaMeTPH.
Ilenta Ha cryaujaTa € Ja ce yCTaHOBAaT HOpMa-
THBHU BPETHOCTH 32 OAPEACHHU aHTPOIIOMETPHUCKHU
napaMmerpu 3a ¢ynodanepu ox PenyOnuka Makemno-
HUja, KOM C€ MepaT W aHaJu3upaaT BO PYTHHCKA
MPaKTHKa TPHU TMPOIEHA HAa HUBHHUOT aHTPOIIOME-
TPUCKH CTATYC.

Maitiepujan u meitiooa: AHavu3upaHu ce Me-
pemara Ha ocymcTtoTHHU (800) Maxu, Qyndanepu
KO urpaat BO THMOBUTEC Ha HpBaTa JAp’KaBHa Jigra,
co mpoceuHa Bo3pact 24,06 + 4,8 rogunn. dynda-
JepuTe Oea TMOJEICHN Ha IIeCT MOATPYIH, Ha BO3-
pacHa pasiuka oj 2 roAauHd. [IpuMeHeTo e aHTpo-
ITIOMETPHUCKO Meperbe 1Mo MaTtuerka.

Pesynitiaitiu: Cpenna BucounHa Ha ¢ynoa-
nepute usHecyBa 178,8 £ 6,7 cM, cpellHa TEKHUHA
77,72 £ 7,9 Kg; pelaTuBHA MYCKyJIHA KOMIIOHCHTa
(MM%) = 53,04; xockeHna kommnonenTra (KM%) =
17,15; u penatuBHa MacHa kommnoHeHTa (MT%) =
14,7%. HanpaBeHa e JeCKpUNTHUBHA CTaTHUCTHKA 3a
16 aHTPONOMETPHUCKH IapaMeTpH, 4 IPEUYHHULH, 5
00eMH U CeIyM OXKHHU IUIUIM, KOHM Ce€ KOPUCTAT 3a
OTIpeNeNyBalkbe Ha TEIeCHH KOMIIOHEHTH CIIOpe]
MPOTOKOJIOT 10 Maruerka.

3aknyuok: Urpaunte Ha ceHHOpcKaTa (y-
OaJicka JIMTa Ha HAIllaTa 3eMja HE Ce pa3lINKyBaat
3HAYMTEHO 110 BHCOYMHA M TeXUHA on (pymbaite-
pHUTE Ha IIOBEKETO €BPOICKH 3eMju. Hajmiamara
MTOATPYIIa UCITUTAHUIT C€ TIOHUCKH W TIOJECHHU Off
cBouTe IMoBo3pacHu courpaun. Mrpauure ox 20 mo
35 roauHM MOKaXkaa XOMOI'€HHM CBOjCTBa BO OJIHOC
Ha MEPCHUTE aHTPOIIOMETPUCKU mapamerpu. Jlo-
OMCHUTE BPEIHOCTH MOXKE N1a Cce€ KOPHCTAT KaKo
CTaHIApIHU BpeIHOCTH 3a Qyadanepu ox ceHuop-
cKka kareropuja Bo Pemmybnmuka MakenoHwuja.

Kayunu 300poBu: dyndanepu, CCHHOPH, aHTPOIIOMET-
pHja, TeJIeCeH COCTaB.



